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(54) VERTICAL HEAT TREATMENT EQUIPMENT AND HEAT TREATMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable vertical heat 
treatment equipment, which performs heat treatment on 
semiconductor wafers by carrying the wafers in a reaction 
chamber from the downside while the wafers are held in a 
shelfHike state by means of a holder to stabilize the 
temperature in its treatment atmosphere in a short time and 
to widen the uniform temperature zone in the treatment 
atmosphere. 

SOLUTION: This vertical heat treatment equipment is 
constitute, in such a way that heat insulating units are 
provided between a lid body which closes the lower end of a 
reaction vessel and the holder and heating element units, 
each of which is constituted by enclosing a resistance heat 
generating wire made of, for example, a high-purity carbon 
material in a quartz plate are provided on, for example, the 
top faces of the heat insulating units. Then, for example, 
quartz blocks are provided on the downsides the heating 
element units. The heat-insulating units are fixed to the lid 
body, and a rotating shaft which rotates the holder is passed 

through the central parts of the heat insulating units, so that feeding path members for feeding 
electricity to the heating element units is facilitated to be drawn out easily. 
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zm&icmx. ButBStc;siirt zummmmc l 

C<DmU3.~ v Hi. ^^®#^ft^fi!rtl8&#* 
t5$ 9*©tinciiAL-C&S3&&#3.-9 l-SrtBAT 
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WIMWf ft«*.*Ct>S C 4 £ftt&4f Ssi!#JI 1 ftt> L 

5<D^THfr<,cim®MM.mmm&&. 30 
htmc h©**astc««^r*4isa«i© 

*t>t){c|5ilS3i±5fcab©|g|Ett*J®ab. c©[5]ffc«i 
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[§»5jSB8 ] Sila; 9 Kc«. g&*«ii-r£^tK 
tt#f9W6*U »J»«ca^9 KC&m-r£ft:#>©te^38 
SPW^BiJ^WWi*©^*® UTfcflHDWcg 1 1 WSti-C 
l>SC4£^©4TSft*JI7lcfEtg©itl?i»tea^ 40 
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ifrie«}#fl:©T^ffliJK: *$w stss^x ©iiii^©iag 
!|#ffit4-r^^5aa^. 
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[0002] 

^{*7 s /'vV^©Slji«g©-o4Ur 

9. SI 2fCSffCVD*tf ^SSSKOCiTStHSBI*^ 
•f. ltt^x^sK- h"C*»). CO^iajK-HB* 

«:«* o . -stt^©^© i i RcfUttovs.*-* k 
i 2j.oft*Ki*s^rt«:«Asti4. c©4*sts« 
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4#K. tt«l*l 4tCj:9;?r£©E£bSriKEE3ft*. 

3W8*»6«*&*ft. 3B©J£#tc#«3ftT'i>x.nW± 
KHSIL/. S0©^^B«f 1 1 a©^#gB*i6rtei 
1 aiWl 1 b4©IH©$IB*T»UTl»<. 
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^jK- h 1 ©T^KHWfltfx^WfcB^rtciM F 
9 x-nft 4' 4Bf ittii, *t 5 - ■? x;>Wfc&tfc*Sg C» 
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[0005] ( 1 ) * i>'^W©g^^^S^H»©f^ ; &^ 

n e©j»gfitt^#<ia3£3n-c«,>s. c<Dtctbim 
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[0 00 8] (4) ifcSBai, H 6 (C J: QMS* 
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-ess. mz.1mm3.- v fk:. m#zmm?z><gv(& 

isxmtLM&<£ttLximw&*'i7 5fmMijm< l ctoi> 
x, msi&ttmcDTJimictev&mmtfxoMmMmio 
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±^*^*5tiT *J f) . Ti&aiv x if: - >V K 3 ©±«{C» 
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^©latMSi** ■> x^W*5S<? *^ft «S|-C±TtC 
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13hTl>5. -5x/\d<- h2 1 «S2Cc^J:'5(cA 
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gtt3 2». ^i^#-h2 1 Sr5EE'g2rt{caiA. IS 

a-r-5/c*©!j<- h x u^-* 3 3©±{c^sssnr*f 

•5. ±Sgfi!gtC*S<i:#CC«-7X^-Jl/K3©TJSI§P 
8P. BP^Sf& < g2i-7-*-jUK3<fC^fS3n*Sl5 
?SfS©T^nSB* ^>SSll4^o ©T* 2> . 
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TC»4. C(0lWf4 l<0±«»«:BK«k»W-C**R» 
(07 ^ >4 2jW6*M*3.x vhb i©IB«CBlK*^LT 
««*¥tC»W6n*i«tc. ^Ig? ^ >4 2©*fkSB 
KB. #©4 10F fc 3gP^fHtcaiji-ra?Lg|54 3*q&j£3 

ntc^, taiB^^>4 2«, ^^mmwomw 

«jtt*^aWB3l*Wfc^« (Sic) &£CcJ:94to 
3ft* 0 HMgaf*^4 lOT^IMKB, CCDfft^4 lCDrt 

njB«©K«*^4 4*«*3 2©±tc3[»8B«4 5 
(B2#JfS) *^LrM#H3E3nrRW6tirc>&. 
ftfc3d*»**4 5tt«*«H*ieia>tt«3 9»bfcttK 
KRW64ra,»4. KMM4 4B, Cft J: 0 fc±:£<IiJ 
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4 2 CD?L6B4 3 . if 4 1 ©|*i»ffilHRCflBIKl»«4 4 
<D?LSB4 0 tt">x^sK- h 2 1 £tfiiSttCD$*>9 K@S£ 
3 £ /cd6<DS$ 1 ©Hi*!* 6 A 3 « & /cfeomil 
?L£^j£T£fc<D-C*& 0 Wl©lsHEtt6A«±ffl(c^ 
~:/jU6 l#St:f&ti* cOf—^UB 1©±CC5X^ 
h 2 1 itffHRStiS. SB 1 ^>0Ktt6 A©T»tt€5 
i8»6 2«r^LT»2OHW*6B*C«ft3nr*i0, 
»2©@«W6B»S[*3 2*»a5«:SfflbT % 
x ^33 (CRtt &ft*JB«5»8 3 K&££3 htO 

* 0 im»6 3«m*aa«i»6B«:«i»3ns^-y 

[002 1 iet»B2tt, ^2<D@lKW6BCD±ffiS!5 
CC»ja3ti^-^6 4©JitC. #l©0<eM6A<Z> 
T^CC»«3nfeR«tta>SW»B5*s«B3n, 9 
2 OlsHEtt 6 B ©@<Krt*» 1 CD@3£$A 6 A *ce» 3 ft & 
90^* 4. *fc«itl*WIB«WW6 5©«IIW©TBB 
fctt. KBaWSWItt'C. TflKXttLTl>4WR<DS&B 
»6 6^»fiR3nSifttc, I»3 2 0iffl{C(i»i 
WMKT. JJIBcKlHLT^&«tt©SaH»6 7*WJl8 

3*it**o, ch6««a»66, e 7 ra±#«a«:stt 

^«402«DBC9M6 B©*ew»#K:AOfc#K:< c» 
[002 2] m%mm&^- y h 5 SdS^Wft©^ 

ftc*«aa««M***9 5 ^ ^CT^.tfs^oc}icc«A3n 

r^fiS3n^feO"C$)D, C0>M a c»H3ftVB4«:# 
TJ: 5Ccm«/?3 8 mmgffi©E3eKOR«tt* (5 

• 5 2*«WS«CClBBUrl««3ti't:c>*. */c5CcW 
^^t-^52, 5 2©HtC53l*^aE3.'a:rfeJ: 

»5 2a&*IBB3n4Ci«:tt*, «Wfcxi»F5tt % 
«fiS****# < T&tc&te V x/nW£I5 DrfP-£tU: 0 

h 5©ffiJ»8B©Tffiffl)JCC««itttJH^«:3«^U/c 
«M4fc5£J:gttS£tt7 1-73 (/c/dL@t«2* 

©3tai/*>siLttco *«KW6n, cn^»7 1-7 

3tig|$3 2(C@S3nTt>4. 
[0 02 3] -eLTT3*cD^a7 1-730^^1$ 
©3H47 U«ftt#K:j:0«iiS3ti-c*>0, t-**5 
2 <Offif48ffl3&«W*«»<»#iX 9 h 5 ©JS3»ffl(0— 
(c^F1±6n, COt-^)^5 2&cgi^3n/c-*f<D*&^ 
P9^«fJfat-^^5 2 <h[S0«WO*&^a^ 

7 1 ) cD^fcii-rciCcJ;^ b5I£*&^5 3, 5 4^ 
^($3 2 0^«:iB^3n'Ct>€>o gt-5tc©(&SS5 
3, 5 4(Ci*ffloa«ffl*«lttr4C<h«:<fc0fc-^l» 
5 2*98*k-r*C4«:tt&. «c*rt»0©2#O3ttt7 
2. 7 3ttftt*rft->ttU9 K#T»otiJ:<» 
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Z> a CCXte&fcWJimV-mtOXHTO (High 3#Bm<DSK#6 0 O'Cfcao/cB&g (B$gljt 5) K 

Temperature Oxide) ±l*KftSMfc«*C V D»fflT? t^i^- h 2 1 ?:TK?^S. 

JiHBrS«l**lf i. 5tr&toffiftr&&^x^W£i?r [0028] ±^CDHSScD^PJtci:ntf^CDi: 5 aS»* 

^^as^^^^^ciccctosisssrtccmA-r <i) tm*~v h4ra±BWKf^*^~* h5*<t 

£ 0 r 2 l(OSfiAmc«SJ^SSO»S#H x., Jg^SWO^S^Hm^^tlT^XgR^aSffl 

M^WIxtf 6 0 0'C8»cli»3ftTfcD , <?x/>tff- ^c££{bT*Xf!fc::fc<,>T, JMM*:x- ^5 

h 2 1 swaL\3nrRj»8PTOT*Bip» <»o < »^ 10 3«ro«%A. » h 4 st/m, 

b-*2 5KJ:^SSB»£mti8 0 0m& * h4B9UM^^9 r 5 £fB*Tt>*C 
g-CI?i& gfat 3 6£ilDTiK£tf>:/ C<D/c^gfi«/h$ < Tcfc^CD-C, SS^x 

[0 0 2 5] -*IWa-rh4<MaiWca-9 h 5 tc 0»HAa>M«SttUEK:itjibA:lft. *<WfiflHc3c 

^H^cDSS<t o fewt* 8 4 0 °c«ia^r^ia-r * 0 c * ^**a«cD y y - * * Aoaeo* t/hs < a 

S^oT, ^^^^x/^WO|B?lJ^CCfc^^l^ 3 *0 20 [0 02 9] ( 2 ) ±j$<D «fc 5 KHSfflar. 9 h 4 CD&fi 

Lt*5<i, H4CCfc^T«F8iJt ltt-?x^#-h2 1 *tJB#lft»«*1l , -f F9i/>t«IK?49ft«»-3 

CDSSA iu-?4>9) *7B*j6T*9, B»$at2ttte /c^^c4>Si a a a^x^W^tggT^Ci^r*, lrC* 

a^fflS8 4 0'c«ia*-c#s*r^o [0030] (3) #*«i^3 4*acTK«*»rt 

5©flKitt«J»*ar.ry h5©aBBitt«-C*S.»5 y 30 *Ba»ffl»CCteW S*^*fX©S#<!>a < a 

(Bn/cajfficcfflfi^>if-*Bc»T»J3eb/cfflar* c x^#- r 2 1 tcEFjsftfc&tf x^w©h. 

* a cctoi^r. *fcS^x^W(OffirttcteiiT:?£l4«o?as 
[0 02 6] -t<oaattssfk©fc«>©WFM ( y y tfew*< &o >■ v±^wmRvo*^wwftic*5 

Bfflt 3fc&r>fctt. 2*^6^13 4 <«*DJ: [0 0 3 1 ] ( 4 ) ffiS^x „ r 4<D*fcS«**/h3 < T 

^tcHi-ctti^L/^u-coato 3&>6^opv7 ii>ci*»e>, ^x/>^- h^sj^s^6^ai*r^>i 

>(Si H2C 12) ^Xi-Kft-S* (N20) * <T>0-FB*> (DSfi^X ? r 4 (D^Sitg^P 

&£Kl£SB (KlSWl £vx*-;UK3) ftcc#M6l/ <. ccD/c^JSJ£SI5<OT^ffl«Jcop-f=^ >^x y rcc 

a»6SJ£^rtOE**m»d»^©KffiK«c|K*'r RW6tifca#^ r^-fe>tnc*tT£K Sfiai9 h4 

h2 1 ^[El$K3ti:-5o [0 03 2 ] ( 5 ) mU*~ y h 4 ^:^»3 2 CC@^ 

[0 027 ] C C~C9ti&#*~ y h 5<O^Sfi^(DSe ^x^#- F 2 1 €r@K$ -£&/c£>O0ig$fc (IslK 

«*5j:-e8 4 0 o Cr*>^/cd6, hSOJBH i6ASC;6B) £«fi:zx * h 4CD#£SSi$ tffcfll 

R^ncfc^fe^L/T^fflil^ffi^B^OS^S 00-C igitrt^O-C, r5<Dfc-**£*52<D 

«i5cfc0 4>i^<aoTl^ 0 C©fc«>SlS«10TWIW *&«iS5 3, 5 4* JWBKSfiKSIfrffi-r C 

tc«t&3n^^DD->^>//xRv— M{tm&#x& a, ^w^riisi^^? h4*M»3 2^c@^-r 

> b4<owi*m2>±zircftm&mfr. &m&M scitcps^sn^t^r^ac^^ h4* 

^tm^mmwmn^c^Lxi.^. ^x^w±^c fie*cD<fc^iciD]^3^^<fcoccT^<i:, *&m^5 3, 5 
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[003 3] ^^r*^CDfifeCD*S6CD^S§K:o^"C^ 

£*a^#0 1 CD^gigft^J*^*-^ K 3£rffl 

ffi^^^*fX«*&e8 l£iIDTrttf8 ai?ff8 b 
iOBfdHCCfla&b, rt^8aCD^#§lkD?LS15 8 0£ffl 

[0 0 3 4].KCcMM90UR(cJ:-9 a t:» 1 W*«xfcr 

mar.? h4*^LT^a^6Sj£«srt^» 

[0 03 5] S Aim Ad? H4£)fiilCD0tJ£07, 0 8 
tC?n < „ 0 7 tCTfi-JMSffl^x y V 4 tegEa*<D«S 30 

^7h4 *Cbl»T % ^ft^Lr- ? h 5.CDT*ffl!JCCBH» 

[0 0 3 6]H8(CSTftflai7h4li l _LS§B<£><& 
&6rflPM»*WK<D«**ar. , h 9 2t«ffiUfci 
©-C*&. ««<D«*lflKJL-^ h9 2tt«*.«2ffl»ai 

»*»±*aaurf^sc4^r**. c<d»-&««©!6 

? h 4 »±ffiBS«C»«J»*^- » V 5 *»W-J*«:ffl!JHaJ 
U Jgffiffl<D*te»»*:*x? h 5*RWTfc<k<, * 

JEtef&&M*a-* h5©SffitcttmiiCVD&i'(cJ; 

? F4©»Wi53E«:m6rK{taSR (S i C) fc£<D 
•fe^ ? #r#>-oT&J:<,> 0 *fc*»?8tt, ^x/>#- so 
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[0 03 7] 

[xttni (usswi 1)01 cc^riaM^wa^s^ffl 
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